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Analysis of Reconfigurable Reflectarray 
Antenna using Frequency Tuning Method 
within X-band Frequency Range 
Abstract ? Reconfigurable reflectarray antenna is one of the options proposed in 
this work that can be used as an active antenna in order to  allow the change in the 
frequency of operation and hence, the dynamic phase control of resonant elements. 
The capability of realizing frequency tuning using slots embedded into patch 
elements is presented. In this study, the change in resonant frequency and phase 
distribution has been investigated using frequency tuning strategy within X-band 
frequency range. This further enhances the feasibility of reflectarray antenna of 
realizing electronic beam scanning. The results obtained from commercially 
available CST computer model demonstrate that the energy reflected with a 
minimum simulated reflection loss of -0.6233 dB Moreover, the maximum 
attainable phase range of 4.922 rad allows the beam to be scanned up to an angle 
of 26 degrees. Analysis of the frequency tuning capability of resonant elements 
using CST computer software will be integrated with measurement using waveguide 
simulator to show the reliability of the change in frequency and phase distribution. 
Keywords: Reflectarray, phase distribution, frequency tuning; resonant elements, 
dynamic phase control. 
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shown in Fig. 6(a), the beam is shown t o  be scanned a t  an angle of $ with a maximum 
attainable phase range of 0.42 rad for the patch element with slot length of 3 mm. 
TABLE 6 
Table 6 shows the phase range using three different slot lengths. I t  can be seen that 
phase changes from 0.419 rad to 4.922 rad while beam scanning angle changes from -8 
degree to 26 degree when the slot length is varied from 3 mm t o  7 mm. 
A new technique of realizing beam scanning has been proposed using frequency 
tuning strategy. This technique offers a simple option of creating a beam scanning antenna 
by employing the properties of the modification of surface current distribution of the 
patches embedded with slots elements. A predicted maximum beam scan angle of 6g0away 
from boresight direction was achieved with a frequency difference of 0.13 GHz as the slot 
length was varied from 3 mm to 5 mm. The reconfigurable reflectarray presented here 
introduced a novel technique on reducing the complexity of the structure of realizing beam 
scanning antenna. 
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